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学位 文要二△日田 ］ロ
TheOmanophioliteisoneofthelargestandbestpreservedoplliolitesintheworldThisophioliteis
thusregardedasthebestplacetoinvestigateindetailtheoceaniclithosphereonlandOntlleother
hand,non-oceanicigneousrockshavealsobeenrepoltedfiDmtheOmanophioliteOneofthese
rocksisthelate-intlusiveplutonicrockThelate-intrusiveplutonicrockandpicrite,andthereactlon●
betweentllelate-intrusiveplutomcroclKandlayeredgabbrowasexaminedinthenorthemOman●
ophiolitePetroplHphy,Wholerockandmineralchemistryandwholerockgeochelnicalfeatures
suggestthattllelatemaglnaticigneousrocksbelongtotworockserieｓａｎｄｔｈａｔｔｈｅｙｈａｖｅ
relnarkablesubduction-zoneaffinitySubduction-zonesettingwasachievedbytheintlH-oceanic
thrustingnearridge・Twodistinctsubductionzonenlagmatismlladoccurredduringtheobductionof
theOmanophiolite、Thereactionbetweentllelate-intrusiveplutonicrockandlayeredgabbro
producedtrondhjeInite,gabbroandanorthositemeltsTheywerefbnnedbyanatexisoflayered-●
gabbrobytlleheatoflateintrusiveplutonicrockTllisreactionisinterplBtedastllemodification
processofoceaniccrustdulingchangingoftectonicsettingfromoceantoarc､
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TheOmanophioliteisoneofthelargestandbestpreservedophiolitesintheworld,andisregarded
asthebestplacetoinvestigatetheoceamclithosphere、OntheotllerhanCl，non-oceanicigneous
rockshavealsobeenreportedfiomtlleOmanophiolite､Theoneoftheserocksisthelate-intrusive
plutonicroclK・Twokindsoflate-intrusiveplutonicrocksandalate-magmaticefYilsivemckwele
IesealChedinthenorthemOmanophiolitetoexalninetllenatureofthelate-InagmatismTheyare
olivinecumulateintrusiverocks（ol-cumulateintmsion）ａｔｔｈｅｌｏｗｅｒ~middlecrust，peridotite-
plagiograniteintrusivecomplex(high-levelintrusion)attheuppercrust,andpicriteboCliesinthe
upperlavasection,respectively・Inaddition,thereactionbetweentheselocksandlayelcdgabbro
we1℃examined
Theol-cumulateintmsiverocksaleol-cumulatewithinterstitialclinoWroxene，p1agioclase，
hornblendeandorthoWroxene､Lithofaciesoftheseintmsionsvaryiiomdunitetoolivinegabbro
throughtmctoliteHornblendeisincludedinalmostallintrusiverocks・Theorderofcrvstallizationご
issp-ol-(ＣＰＸ,ｐｌ,hbl)-.ＰＸ・Thehigh-levelintmsivecomplexcompnsesultlzLmaiicrock,gabbroand
plagiogmnite・TheultlamaiIcrockareol-cpxcumulateincludeswehrliteandplagioclaselherzolite
intercalatewithgabbroandnolitelayers.ＨornblendeisalsoincludedTheolderofclystallizationis
sp-ol-cpx-(pl,hbl,Opx).ＴｈｅＣＩｦifofchromianspinelinol-cumulateintrusiverocksandthelligh-
levelintrusiverocksisdistinctivelyhigh(overＯＧ).FOcontentofolivine,Pe3聯andTiO2contentof
spinel，andCIhqandTiO2contentofclinopyｒｏｘｅｎｅｏｆｂｏｔｈｉｎｔｍＳｉｏｎｓｌｉｅｏｎｔｈｅｓame
compositionaltlmdPetrographycalsimilalitysuggestthatthesetwointrusiverocksbelongtothe
samerockseliesandthatthehigh-lcvelintrusionwasfbnnedfiomdifIcIentiatedmagma・Minelal
compositionsofbothintrusiverocksa1℃onthesametlend
Picritesaredividｅｄｉｎｔｏｔｈ雁etypesinpetroglaphy、Typelischalactelizedbveuhedlalご
phenocrvstsofolivine，chromianspinelandcliopyroxene，andabundantvesicles・Ｔｈｅｏｒｄｅｒｏｆご
crvstallizationissp-ol-cpx､Type2ischaracterizedbvslowcoolingtextureandabsenceofvesicles・ヴ ヴ
Theorderofcrystanizationissp-ol-(cpx,alnp,ｐｌ?)-(opx,ｐｌ?).TypeSischaracterizedbyopx
phenocnstandabundantplagioclseTheolderofcrystallizationissp-ol‐(ＣＰＸ,opx)-p1.Typeland
Type2picritealcallnosｔｔｈｅｓａｍｅｉｎｔｈｅｗｈｏｌｅｒｏｃｋｃｈｅｍｉｃａｌcompositionexceptTiO2content，
whichisslightlylligherinTiO2・TypeSpicIiteiscleallvlowerinTiOzcontentthantheothertwoご
types・ChromianspinelsandclinopyroxenesinType1picritearehigherinTiOzcontentthanthe
othertwopicrites・TIaceelementdistlibutionpatterｎｓｏｆＴｙｐｅｌａｎｄユpicliteshowsalmostHat
REEpatternandstrongnegativeNb,ＴａａｎｄＴｈａｎｏｍａｌｙＴｙｐｅＳｐｉｃｒｉｔｅｓｈｏｗsU-shapedREE
patternandTaenlichmentwithNbnegativeanomaly・ＴｈｅＣ藤ofchromianspinelsinallpicliteis
high（ｕｐｔｏＯ８)PetrographicalandchemicalfCaturessuggestthatTypeland2picriteswere
fbmedfiDmthesamemagmaPetroglaphycalandslightchemicaldi舵IencesalCduetotheslower
coolingoftheType2piclite．
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Thesimilarityofpetrography,nlinelalcompositionsandgeochelnicaltatu１℃salesuggestiveof
thegeneticrelationbetweentheol-cumulateintmsions,TypelandZpicrites・Theol-cumulate
intrusionsaretlleplutonicequivalentsofTypeland2picrites・TheMgOcontentofpIimalmagma
ofTypｅｌpicriteisestimatedtol43tol7・Ｃｗｔ％,GeneticlelationbetweenbommteanｄＴｙｐｅ３ｉｓ
ｉｎ化n℃diiomtheearlyappearanceoforthopyroxene,lowTiOzcontentandU-shapedREEpattern．
TypeSpicritereplesenttheprimitiveequivalentofbomniteTheplutomcequivalentofType3
picriteInavbetheopx-seriesintrusion・Petrographical，chemicalandgeochemicallCatulＣｓヴ
indicatingsubduction-zonesettingaledetectedfiombothlate-intrusiveplutomcrockandpicrites・
TheyalCprilnalhvdrousminerals,high-CIﾜﾘfcllromianspinelsandnegativeanｏｍａｌｖｏｆＮｂａｎｄＴａ．ご
Subduction-zonewithhighthennalstructurehadbeenachievedbytlleintla-oceanicthrusting
neartheridge・ThesoumemantleofpicritewasallCadydep1etedmantleperidotiteoncemeltedon
themid-oceanridgesetling・ThesouICemantlefbrTypeSpicritewasmoredepletedthanthatfbr
TypｅｌａｎｄＺ
Ａｔｔｈｅｃｏｎｔａｃｔｂｅｔｗｅｅｎｔｈｅｌate-intmsiveplutomcrocksandlayeledgabbro，clinopyroxenite，
melagabbroandleucoclatictomesoclaticdikesaleobservedThesedikesaMrondhjemite,gabbro，
oranorthosite・Thevarederivedfiommelagabbroandclinopyroxeniteandintludeintotheヴ
suI丁oundinglate-intrusiverock・ClinopyroxenesalClowerinTiO2,Al203atgivenCIhO3contentand
higherinMg/(Ｍｇ/Fe)ratioinnlelagabbroandclinoWroxemtethaninlayeredgabbro・Anorthite
contentofplagioclaseanCMbrsteliteandNiOcontentsofolivinearelligherinmelagabbrothanin
layeredgabbro､AnorthitecontentofplagioclaseinClikesinclCasesfmmtrondlljemitetogabbro,and
isgenelallylowerthanthatinlayeredgabbro・Anortllosite，layeledgabbro,andclinoWroxenite
makeanalmostlineartrendinthecompositionalspace・These化atu肥ssuggestthatthedikesare
partialmeltfmmlave１℃dgabbroduetoheatingbythelate-intrusiverock,andthatclinopyroxeniteご
alidmelagabbroareitsresidue・
Ｔｈｉｓleactionhasbearingonthegenerationoffdsicmaglnasinoceaniccrustandisananalogue
ofmodificationofoceamccrustduringthetransitionoftectomcsettingtoislandalCsystemAtthe
initiationofoceamＣａ1℃,oceamccrustispartiallymeltedbvsubduction-Ielatedmagmastoploduce
tonaliteandtrondlljemitemelts・Thisreactioncorlespondstothetlansitionfiombasalticoceanic
crusttoandesiticoceanica1℃crust・
Hvdrousanorthositiehasneverbeenreportediiomoceanlccrust,andhasuniquelyproducedin‐
theOmanOphiolitebecausel）thesourceroclKwassilica-undersaturatedplimitivegabbro,２)the
heatsoulcehadhightelnperatuｒｅ(around12ｓ0℃),３)tlleplessulCwaslow(＜Ｏ２ＧＰａ),and４)ｔｈｅ
ｍeltmgoccurledathydrouscondition.SuchconditionsarelalelyavailableontheplcsentEarthbut
wererathercommoninPrccalnbrian,whenhotoceanicPlatesubductedmolCactively．
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学位論文審査結果の要旨
上杉次郎君提出の博士論文について、平成１６年１月２８日に公開発表会を行い、引き続いて審査委員会を
開催してその内容と評価を議論した。論文の内容の概要及び審査結果は以下の通りである。
上杉君は、古来有名なオマーン・オフイオライトの後期貫入岩類を詳細に検討した。オマーン・オフイオ
ライトは基本的には海洋リソスフェアの断片であるが、最近の研究により、島孤的な環境を示唆する噴出岩
が発見されている。上杉君の得た知見は以下の通りである。１）後期貫入岩類およびその噴出相であるピク
ライトはＭｇに富むかんらん石およびＣｒに富むスピネルにより特徴付けられ、島孤的環境を示唆する。２）
後期貫入岩類の貫入により、海洋地殻が融解し、フェルシック・メルトを生成し、溶け残りの単斜輝石岩を
形成している。３）後期貫入岩の生成により、モホ（地殻とマントルの境界）に多様性を生じぎせている。４）
これらの、諸過程は海洋地殻の島孤地殻への変遷に相当し、オフイオライトからは、海嶺過程および海洋リ
ソスフェアの構造のみならず、島孤（特に海洋性島孤）の生成過程の情報を引き出すことが可能である。以
上の成果は、オフイオライトの本質を明確にしたのみならず、新たな重要な側面を提示したものとして高く
評価される。また、今後の深海掘削計画の立案において、彼の研究成果は十分に考慮ざれるべき重要性を有
する。従って、本審査委員会は、本提出論文は上杉君に博士（理学）の学位を与えるのに十分な内容を右し
ていると判断する。
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